Abstract This study examined the effects of acculturation on anxiety and stress in Latino and non-Latino white parents of children undergoing outpatient surgery. Participants included 686 parent-child dyads from four major children's hospitals in the United States. Latino parents who grew up in the U.S. reported higher levels of anxiety (p = 0.009) and stress (p \ 0.001) compared to parents who grew up in a Latin American country. Additionally, English-speaking Latino parents reported higher anxiety and stress compared to both Spanish-speaking Latino and non-Latino white parents (p's \ 0.05), whereas Spanishspeaking Latino and non-Latino white parents reported similar levels of stress and anxiety. Results of the current study were consistent with the immigrant health paradox in that more acculturated Latino parents reported higher levels of anxiety and stress than less acculturated Latino and non-Latino white parents, supporting the need for culturally tailored interventions in the perioperative environment.
Introduction
Surgery can be an overwhelming experience and has been found to produce stress for families, especially parents of young children [1] [2] [3] . Parents have been found to experience significant distress and anxiety during the preoperative period [2] [3] [4] [5] . For example, parent's reports of clinically significant increases in anxiety before their child's surgery have been associated with increases in child anxiety and adverse postoperative outcomes in children including increased pain, agitated emergence from anesthesia (emergence delirium) and maladaptive behavioral changes [3, 6, 7] . In order to reduce these and other adverse perioperative health outcomes, it is important to understand factors contributing to parental stress and anxiety.
Literature to date on parental perioperative anxiety has documented the experiences of non-Latino white populations [1] [2] [3] . As the U.S. becomes more ethnically diverse; however, it is important to understand the experiences of various populations of parents. This is particularly true for Latinos, one of the largest ethnic groups in the U.S. [8] , for who generalizability of existing research may be limited. Accordingly, examining whether perioperative experiences of Latino parents who have a child undergoing outpatient surgery are comparable to that of non-Latino white parents is needed.
There is currently a significant dearth of literature on perioperative stress and anxiety in Latino populations; however, examination of larger trends in Latino health may highlight meaningful trends. Latino individuals are at higher risk for experiencing social and economic inequities (e.g., lower education and higher poverty) that increase susceptibility to health disparities [8] . Studies have found that compared to immigrants, U.S. born Latinos have higher morbidity rates, poorer health outcomes and higher levels of risky health behaviors [10] . It has been argued that mechanisms underlying these trends include the experience of acculturation to U.S. society. While the process of acculturation may include inherent benefits (e.g., acquiring new language skills) it may also include acculturative stress [9] [10] [11] . Conversely, Latino immigrants are particularly vulnerable to social inequities, especially immigrants facing additional barriers related to documentation status (e.g., difficulty accessing medical care and health insurance) [12] . Studies using nativity and age of immigration as proxies of acculturation have found that less acculturated Latino individuals (i.e., those born outside of the U.S. and those who immigrated at an older age), tend to fare better on various mental health outcomes, including anxiety, compared to U.S.-born Latinos, despite having fewer economic and social resources [13, 14] . These positive health outcomes, mostly found in Mexican-American Latinos, are commonly referred to as the immigrant or Hispanic paradox [15, 16] . However, these positive outcomes tend to degrade the longer Latino immigrants live in the U.S and are presumably more acculturated [17] .
There is a dearth of research examining cultural factors such as acculturation that may impact parental anxiety and stress, particularly within the medical setting. Therefore, the aim of the current study was to examine stress and anxiety within a diverse sample of non-Latino white and Latino parents of children undergoing outpatient surgery. Furthermore, we aimed to examine the association of acculturation on parental anxiety within Latino parents. We hypothesized that non-Latino white parents would endorse significantly lower levels of perioperative stress and anxiety than Latino parents. Since documented evidence has shown that Latinos face chronic stressors related to language, discrimination, financial barriers to healthcare, acculturative stress, etc., [13, 14, 18] we also hypothesized that Latino parents would endorse significantly more stress than the non-Latino white parents due to the additional stress of surgery. Based upon the immigrant health paradox, we also expected that a within-group examination of Latino parents would reveal significant group differences, such that parents with lower acculturation would endorse less stress and anxiety compared to parents who reported higher acculturation levels (i.e. defined by language, country of origin, and age of immigration). The time of immigration is important as it is believed that immigration at an older age may be helpful because people tend to have health behaviors more solidified within their lifestyle [13] .
Methods Participants
The institutional review board from each study site approved this study and informed consent and assent were obtained from parents and children respectively as appropriate. Data collected for this study were drawn from an ongoing larger Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD)-funded multi-site randomized controlled trial, which examined the efficacy of a health care provider behavioral intervention for pediatric preoperative anxiety (R01HD048935). There were 1304 eligible patients for the larger study. Of these, 393 declined and 82 consented but then withdrew consent. Of the 829 participants who completed baseline data in the larger study, 686 fit criteria for inclusion in the present study (white/Latino, English-or Spanish-speaking). The larger sample of 829 parent-child dyads was collected prior to randomization from four major children's hospitals in the U.S (CHOC-University of California Irvine, Stanford University, Colorado Children's Hospital, Children's Hospital of Los Angeles). Participants included in the current study were non-Latino white and Latino parents from each site (n = 686 parent-child dyads). Children were between 2-and 15 years of age and scheduled to undergo outpatient tonsillectomy and/or adenoidectomy (T&A). We chose, tonsillectomy and/or adenoidectomy as they are the most common pediatric surgeries, are minimally invasive, conducted primarily with healthy patient populations (ASA I-II) and associated with significant postoperative pain [19] . Moreover, focusing on these surgeries provided a more homogenous patient sample. Inclusion criteria included families that were either English-or Spanish-speaking and had a physical health status between I and III under the American Society of Anesthesiologists (ASA) physical health classification. Exclusion criteria included patients with a history of developmental delay, chronic illness, and premature birth (\32 weeks gestational age). The exclusion criteria were employed because emotional and physical impairments can contribute to variations in emotional response to surgery and pain severity.
Data Collection
Parents completed study measures within the preoperative area and in the waiting area while their child was undergoing surgery at all sites. All measures were completed before parents were aware of the status of their child's surgery.
Measures

Demographics and Acculturation
Parents completed a questionnaire assessing demographic information such as gender, age, ethnicity, parental education, household income and parental occupation. Acculturation is a complex non-linear process involving numerous factors (e.g., language, dress, food, etc.). Given the complexity of fully capturing acculturation, health studies often rely on use of acculturation proxies [20] such as language, time spent in host country or country of origin, age of immigration, etc. Acculturation proxies have been found to be strongly associated with scale measures of acculturation [21] . In the current study the following acculturation proxies were collected: country of origin (defined as where parent grew up), preferred language, and if applicable, the age that the parent moved to the U.S. rather than direct questions about where the parents were born, when they immigrated into the U.S., and documentation status due to consideration of sensitivity towards issues related to immigration and assessment in a clinical environment.
Parental Stress
Parental stress was measured using the Perceived Stress Scale (PSS), a 14-item self-report measure of perceived stress [22, 23] . The PSS was designed to measure the degree to which respondents considered their lives to be uncontrollable, unpredictable, and overloaded and consisted of statements measuring current levels of experienced stress. Participants were asked how they felt in the last month for each statement (e.g. felt nervous and ''stressed'', been able to control irritations in your life) and items were rated on a 5-point Likert-type scale ranging from 0 (Never) to 4 (Very Often). Total scores were calculated by summing all 14 items, with higher scores indicating higher levels of stress. The PSS has been found to have adequate psychometric properties [22, 23] . The Spanish version of the PSS was validated for use and shown to have good internal consistency within a sample from Spain and a sample from Mexico [24, 25] . In this study the PSS demonstrated good internal consistency.
Parental Anxiety
Parental anxiety was measured using the State-Trait Anxiety Inventory (STAI) which is a self-report questionnaire of state (situational) and trait (baseline) anxiety [26] . Questions are scored on a 4-point Likert-type scale and analyzed by using the total score, which is the sum of all items. Higher scores indicate higher levels of anxiety. The STAI has been found to have good validity and reliability, including acceptable to good test-retest reliability [26] . With that, the Spanish version of the STAI also been found to have good to excellent internal consistency [27] . In the current study, the STAI demonstrated good internal consistency.
Statistical Analysis
Because language has been found to be a strong and reliable predictor of acculturation [28] , parents were categorized into three different groups based on language preference and ethnicity/race: English-speaking non-Latino white, English-speaking Latino, or Spanish-speaking Latino. The English-speaking Latino and Spanish-speaking Latino groups were determined by assessment of parents' preferred language, either English or Spanish, which was self-reported by parents at the time of recruitment. Descriptive statistics were used to describe the demographic data of the sample. Demographic data included age of parent and child, parental education, household income, and parent and child gender. Normally distributed demographic data (i.e. parent age, child age, and parental education) were presented as means and standard deviations (SD). Ranges were reported for household income, and percentages were used to report child and parent gender. Preliminary analyses were conducted using Pearson product-moment correlations to examine the relationship between demographic variables (household income and education) and parent stress (PSS) and anxiety (STAIState and Trait). Household income was identified as a potential confounding variable via preliminary correlation analyses, and thus included as a control variable in the primary analyses outlined below.
In order to examine group differences in parental stress and anxiety (PSS and STAI), we conducted analysis of variance (ANOVA) tests between non-Latino white, English-speaking Latinos, and Spanish-speaking Latino parents. We also conducted two hierarchical regression analyses to examine whether acculturation proxies (country of origin and age at time of immigration) predicted parental stress and anxiety within Latino parents. In order to control for the effect of demographic differences in the analyses, household income was entered in the first step and acculturation proxies were entered in the second step.
Results
A total of 686 participants were included in this study (nonLatino white = 227, English-speaking Latino = 240, Spanish-speaking Latino = 219). Demographic data of study participants are reported in Table 1 . Participants primarily consisted of mothers (88 %), English was the primary language (68 %), and children were primarily male (52 %) with a mean age of 6.03 ± 2.87 years. Because mothers overwhelmingly participated (88 % participating parents were mothers), the small sample size of fathers did now allow us to examine for potential gender differences. Within the Latino sample (both English-and Spanish-speaking), 51 % were first generation (born outside of the U.S.), and among these parents, the majority (82 %) reported originating from Mexico. Other countries that were represented within the sample was were El Salvador (n = 17), Guatemala (n = 15), Colombia (n = 1), Argentina (n = 2), Honduras (n = 3) Belize (n = 2), and Peru (n = 1).The Latino subgroups were not examined for within group difference due to small samples sizes and lack of power. There were significant differences in education and household income among groups in this sample that are consistent with regional demographics (see Table 1 ).
Group Differences in Anxiety and Stress
An ANOVA test was conducted to examine potential group differences in parental stress (PSS) while controlling for household income (see Table 2 ). There was a main effect of group for stress, F (2, 637) = 8.93, p \ 0.001. Post hoc comparisons revealed that English-speaking Latino parents reported significantly higher levels of stress compared to non-Latino white (p = 0.007) and Spanish-speaking Latino (p \ 0.001) parents. Additionally, there was no difference between the non-Latino white and the Spanish-speaking Latino groups (p = 0.123).
An ANOVA test also revealed significant differences by group based on parental state anxiety (STAI-S), F (2, 636) = 4.19, p = 0.016. Post hoc comparisons showed that the English-speaking Latino parents reported higher levels of state anxiety compared to the non-Latino white (p = 0.048) and Spanish-speaking Latino (p = 0.005) parents. There was no significant difference between the non-Latino white and Spanish-speaking Latino groups. Finally, the effect of group on parental trait anxiety (STAI-T) was significant, F (2, 626) = 3.10, p = 0.045. Englishspeaking Latino parents reported higher levels of trait anxiety compared to non-Latino white (p = 0.045) and Spanish-speaking Latino (p = 0.024) parents. However, no difference was found between non-Latino white and Spanish-speaking Latino parents. Results of the ANOVA analyses are presented in Table 2 .
The Effect of Acculturation Proxies (Country of Origin and Age at Immigration) on Anxiety and Stress Among Latino Parents
Hierarchical linear regression analyses revealed that Latino parents who grew up in the U.S. reported higher stress levels than Latino parents who grew up in a Latin American country (F (2, 569) = 13.766, p \ 0.001). This same finding was observed with trait anxiety levels (F (2, 569) = 6.861, p = 0.009). However, country of origin did not predict parental state anxiety (F (2, 569) = 1.394, p = 0.238). Results of the regression analyses are presented in Table 3 .
Lastly, hierarchical linear regression analyses revealed that parent age at time of moving to the U.S. from a Latin America country was not a significant predictor of parental stress (F (2, 212) = 1.933, p = 0.166), state anxiety (F (2, 212) = 0.080, p = 0.777), or trait anxiety (F (2, 212) = 0.089, p = 0.765).
Discussion
The primary aim of the present study was to examine levels of stress and state and trait anxiety in a sample of Englishand Spanish-speaking Latino and non-Latino white parents of children undergoing outpatient surgery. The secondary aim of this project was to examine whether parent stress and anxiety among Latino parents varied as a function of parent acculturation (i.e., Language, Country of Origin, Age at Immigration). We found that more acculturated Latino parents reported higher levels of stress than less acculturated Latino parents and non-Latino white parents. Findings were consistent with the immigrant health paradox-more acculturated Latino parents' had higher anxiety and stress while less acculturated Latino parents' had lower levels of stress and anxiety; moreover, these levels were more comparable to those of non-Latino white parents. Within the Latino sample, parents who grew up in the U.S. tended to report higher levels of stress and anxiety on the day of their child's surgery compared to parents who grew up in a Latin American country and immigrated to the U.S. However, parent age upon immigration into the U.S. was not associated with degree of stress or anxiety. Variation in findings based on type of acculturation proxy variables has also been documented by others [17, 29] . Overall, results suggest that more acculturated Latino parents are at higher risk for having elevated levels of stress and anxiety in general and in the presence of a stressor such as pediatric surgery. Our findings support similar research which has demonstrated that Latinos who were presumably less acculturated (Spanish-speaking Latinos) tended to report lower levels of stress and anxiety compared to Latinos who were more acculturated (English-speaking Latinos) [14] . Interestingly, English-speaking Latino parents fared worse in the terms of perioperative distress when compared to the non-Latino white and Spanish-speaking Latino parents. Despite having less access to resources (e.g., income and education) and lower English language skills, the Spanish-speaking Latino parents in the current study still tended to fare better than English-speaking Latino parents. Although beyond the scope of this study, it is possible that Spanish-speaking Latinos are more likely to continue benefiting from a limited exposure to social stressors (e.g., discrimination, less access to health care) [13] , which can promote better health outcomes including lower stress and anxiety. Conversely, poorer outcomes for more acculturated Latino parents may be a factor of acquiring unhealthy behaviors over time (e.g., substance use and poorer nutrition habits) in the U.S. [14, 30] as well as social stressors including acculturative stress [9] [10] [11] . It is possible that this phenomenon is an effect of higher levels of mental health problems [14] . With more time spent in the U.S., these stressors and changes in health behaviors may lead to distressed mental states [9] [10] [11] 28] . Acculturative stress has been linked to forming part of a disadvantaged and often marginalized social group. It is possible that the longer immigrants live in the U.S. and with each generation that follows, the more they are exposed to discrimination, separation from family, lack of community [18] which are in turn predictive of poor and risky health behaviors [15] . Overall, the process of acculturation is multifactorial and depends on both individual (e.g., socioeconomic status) and larger system factors including social expectations and sociopolitical contexts in the new society of residence. As such, the process of acculturation varies from person to person. It can be stressful in the context of discriminatory experiences and institutional barriers (e.g., barriers to health care). Factors such as perception of discrimination [12] and acculturative stress, including stress related to legal status [31] can potentially contribute to increased stress in the medical setting.
Health care providers should consider that despite having fewer economic and language barriers to health care (e.g., language, access, insurance) relative to their immigrant counterparts, U.S. Born/more acculturated Latino parents may be at risk for daily stress and anxiety. This may negatively impact physical and mental health which can increase vulnerability in the face of a situational stressor, such as children's surgery. Furthermore, groups at risk for higher anxiety and stress may also have an increased burden of poorer postoperative health outcomes (e.g., increased pain, emergence delirium, negative behavioral changes) [32] [33] [34] [35] . Health care providers should consider tailoring their practices to address salient barriers based on varying levels of acculturation within the Latino population. It is conceivable that such tailored interventions that address the specific concerns that parents have during their child's surgery experience can help reduce child perioperative anxiety, and subsequently postoperative pain.
Despite the information provided by the current study, it was, not without limitations. One limitation includes lack of formal assessment of language skills. It is likely that some parents were bilingual and had relatively equal language proficiency between English and Spanish. Also, while acculturation proxies have been helpful and widely used to understand the role of acculturation on Latino health, proxies are unidimensional measures that assume acculturation increases upon immigration or based on language acquisition. However, research to date has found acculturation more complex and often bidimensional in nature [28] . Despite support for the use of acculturation proxies [29] , studies systematically examining formal measures of acculturation and mechanisms through which acculturation can impact parent mental health are needed. In addition, future studies should examine cultural aspects that promote positive health behaviors and outcomes which in turn will continue to address health disparities in Latino communities.
Conclusion
In conclusion, the present study provides evidence that parental perioperative anxiety and stress may be impacted by ethnicity, language, and acculturation. Consistent with the immigrant paradox, Latino parents who are more acculturated to U.S. culture, as evidenced by preference for English language and longer time spent in the U.S. may actually fare worse in terms of anxiety prior to children's surgery compared to Latino parents who are less acculturated. Given that parental anxiety and stress are associated with children's preoperative anxiety and postoperative recovery, these findings highlight the clinical importance of creating culturally tailored interventions targeted at reducing parental stress and anxiety in ethnically diverse populations of parents. Such interventions have the potential to reduce suffering in children undergoing surgery.
